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ABSTRACT

Background: Tinnitus may be defined variously, as a sound perceived for more than 5 minutes at a time in absence of any external acoustical or
electrical stimulation of the ear. Of the various pharmacological agents used for the treatment of tinnitus, Caroverine and Gingko biloba have stood
the test of time. Methods: A total of 44 patients were selected diagnosed with tinnitus, unilateral or bilateral, otherwise free from any medical or
surgical co-morbidity, divided randomly into 2 groups. Group A receiving oral Caroverine and Group B receiving oral Gingko biloba and were
followed up for 3 months. Treatment outcomes were measured in terms of improvement in subjective symptoms (tinnitus grading) and psycho-
acoustic measure (tinnitus matching). Results: After the use of medicines, there was reduction in the degree of annoyance caused by tinnitus. Oral
Caroverine, at the end of 3 months of therapy was found to be more effective in terms of improvement of mean tinnitus grading and matching, as
compared to oral Gingko Biloba. Side effects of the test drugs were not noted in either group. Conclusion: Oral Caroverine appears to be more
effective when given for 3 months as compared to oral Gingko biloba in terms of improving subjective symptom score and psycho-acoustic
measure.
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INTRODUCTION

Tinnitus may be defined variously, as a sound perceived for more than
5 min at a time in absence of any external acoustical or electrical
stimulation of the ear and not occurring immediately after exposure to
loud noise, phantom auditory perception or head noise.' Being
described variously by the patients like roaring, hissing, clicking or
rustling noise, the prevalence of tinnitus has been estimated to be as
high as 32% in the adult population, with approximately 13-17% of
population reporting bothersome tinnitus.” When manifested in a
prominent way, it can significantly impair quality of life, affecting
sleep, concentration, emotional balance and social activity, disabling
the pursuit of normal activities. The treatment of chronic tinnitus is a
very challenging task in everyday practice, especially due to its various
origins.’ Despite the efforts of strict categorization, tinnitus changes
and modulates with time.

Caroverine, a quinoxaline derivative, acts as a specific but reversible
antagonist of glutamate receptor subtypes of the cochlear afferents. It
exhibits competitive AMPA antagonism and at higher concentrations
non-competitive NMDA antagonism, of the glycine modulatory site of
the post-synaptically located ionotropic variety of glutamate
receptors.* Itis used as a spasmolytic and otoneuroprotective (inner ear
protective) agent in some countries. It also has antioxidant effects.’It is
one of'the latest drugs which are tried in the treatment of tinnitus.

Ginkgo Biloba, with main constituents, are Gingkolides and
Bilobalides, both Terpenoids and a range of flavonoids. It has been
shown to have anti-ischaemic, anti-edema, anti hypoxic, radical
scavenging, and metabolic actions.’ In addition it increases disturbed
microcirculatory blood flow by increasing the fluidity of blood.” It
appears to be quite effective as it is shown to improve subjective
symptom score and psychoacoustic measure.® Moreover, it is cheap,
easily available in the market and is devoid of significant adverse
reactions.

Hence, our study is done to ascertain the effectiveness of Caroverine
and Gingko Biloba in the treatment of tinnitus .

METHODS

We conducted a prospective randomized controlled study in the
otorhinolaryngology department at SNMC and HSK hospital,
Bagalkot. All patients aged 18 years and above who presented in the
outpatient department from August 2021 to August 2022 were enrolled
in the study after they were confirmed clinically and audio-logically to
have tinnitus, either unilateral or bilateral, and a cochlear hearing
deficit. Patients not willing to participate or not giving informed
written consent and having any contraindication of test drugs were
excluded from the study. Patients having suspected Meneire's disease,

retro-cochlear hearing defect, any con-committent medical (including
psychiatric illness) or surgical illness were excluded from the study.
Also excluded were pregnant females and those women planning to
conceive within the proposed study duration. After a detailed
evaluation of the nature and duration of the tinnitus and past medical
history, a thorough clinical examination was carried out which
included a general examination and complete otorhinolaryngological
examination in all patients who fulfilled the inclusion criteria.

The subjects were administered the Tinnitus Handicap Inventory
(THI) questionnaire. THI is a highly reliable test, which is not affected
by age, gender, or hearing loss.’ The test gives clear measurements and
can be applied easily. The purpose of this questionnaire was to identify,
quantify, and evaluate the difficulties that subjects may be
experiencing because of tinnitus. Based on the values for each
response, total score was calculated and tinnitus grading done as
follows: 0-16: Slight or no handicap (Grade 1); 18-36: Mild handicap
(Grade 2); 38-56: Moderate handicap (Grade 3); 58-76: Severe
handicap (Grade 4); 78-100: Catastrophic handicap (Grade 5). The
pre-treatment THI score as tinnitus grading of each subject was
recorded.

Patients were given appointment for pure tone audiometry. Pure tone
sounds, ranging from 250Hz to 8000Hz were presented to the
unaffected ear of the patients. 2 pairs of pure tones were presented and
patients were asked to match the tinnitus in their affected ear to the
nearest frequency of pure tone presented. The matching was narrowed
down to a single frequency thereby establishing the tinnitus pitch
matching. After the pitch of the tinnitus was established, the loudness
of the tinnitus was ascertained. In loudness matching, sound of same
frequency as that of frequency of tinnitus but 10dB above the patient's
hearing threshold was presented and the patient was asked to identify
the sound at which the loudness matches the loudness of the tinnitus
better and the exact intensity of the tinnitus was ascertained. Based on
the tinnitus matching, the patients were divided into four categories as
follows: I: 0-20dB, II: 21-40dB, III: 41-60dB, IV: 61-80dB. The pre-
treatment tinnitus matching of each patient was recorded.

The patients were divided into 2 groups and computer generated
randomized table was used for random allocation. Group A patients
were administered with oral caroverine and group B were administered
with oral gingko biloba. The investigator but not the study participants
knew which treatment has been allocated. Patients in Group A were
treated with Caroverine 60mg/day in three divided doses and patients
in Group B were treated with Gingko biloba 120mg/day in two to three
divided doses.

They were systematically followed up and evaluated over a period of 3
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38.63% (n=17) patients with Grade I1 tinnitus (Table 4).

months for improvement of clinical symptoms and the post-treatment
THI score and tinnitus matching were recorded for each subject after 3
months post treatment.

A favourable outcome was obtained if there was a decrease in the
values of THI score and pure tone audiometry tinnitus matching
values. The results were statistically analysed using SPSS software.

Statistical Analysis

The Statistical software namely SPSS 22.0, and R environment
ver.3.2.2 were used for the analysis of the data. Descriptive and
inferential statistical analysis has been carried out in the present study.
Results on continuous measurements are presented on Mean SD
(Min-Max) and results on categorical measurements are presented in
Number (%). Significance is assessed at 5% level of significance.
Student t test (two tailed, independent) has been used to find the
significance of study parameters on continuous scale between two
groups (Inter group analysis) on metric parameters. Leven's test for
homogeneity of variance has been performed to assess the
homogeneity of variance. Chi-square/ Fisher Exact test has been used
to find the significance of study parameters on categorical scale
between two or more groups, Non-parametric setting for Qualitative
data analysis. Fisher Exact test used when cell samples are very small.

RESULTS

Out of the 44 patients (males 29 and females 15) who participated in
the study, 63.6% (n=28) belonged to age group of >40years followed
by 15.9% (n=7) who belonged to age group of 20-30 years (Table 1).
Male patients predominated in the study with a male to female ratio of
1.93:1 (Figure 1).

Table 1: Age in years- Frequency distribution in two groups of
patients studied

Table 3: Tinnitus Matching- Frequency distribution in two groups

of patients studied

T-Matching (dB) Before After % Difference
Treatment Treatment

GROUP A

e 0-20 0(0%) 1(4.3%) 4.3%

e 21-40 12(52.2%) 12(52.2%) 0.0%

e 41-60 6(26.1%) 9(39.1%) 13.0%

e 61-80 5(21.7%) 1(4.3%) -17.4%

TOTAL 23(100%) 23(100%) -

GROUP B

« 0-20 2(9.5%) 3(14.3%) 4.8%

e 21-40 9(42.9%) 8(38.1%) -4.8%

e 41-60 8(38.1%) 8(38.1%) 0.0%

e 61-80 2(9.5%) 2(9.5%) 0.0%

TOTAL 21(100%) 21(100%) -

Table 4: Tinnitus Grading - Frequency distribution in two groups

of patients studied

Variable Before After % Difference
Treatment Treatment

GROUP A

e GRADEI 0(0%) 1(4.3%) 4.3%

e GRADE I 8(34.8%) 11(47.8%) 13.0%

e GRADEIII 10(43.5%) 10(43.5%) 0.0%

« GRADEIV 5(21.7%) 1(4.3%) -17.4%

« GRADEV 0(0%) 0(0%) 0.0%

TOTAL 23(100%) 23(100%) -

GROUP B

e GRADEI 2(9.5%) 2(9.5%) 0.0%

« GRADE II 9(42.9%) 10(47.6%) 4.7%

< GRADE I 9(42.9%) 8(38.1%) -4.8%

« GRADEIV 1(4.8%) 1(4.8%) 0.0%

e GRADEV 0(0%) 0(0%) 0.0%

TOTAL 21(100%) 21(100%) -

Agein Years |Group A Group B Total
<20 3(13%) 0(0%) 3(6.8%)
20-30 2(8.7%) 5(23.8%) 7(15.9%)
31-40 3(13%) 3(14.3%) 6(13.6%)
>40 15(65.2%) 13(61.9%) 28(63.6%)
Total 23(100%) 21(100%) 44(100%)
Mean + SD 45.43+16.58 46.04+14.67 45.72+15.52
70 = Group A
60 m Group B
50
g
]
£ 30
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Figure 1: Gender- Frequency distribution in two groups of
patients studied

Affection of bilateral ears was most common (61.4%) followed by
equal distribution among right and left ears (20.5%) (Table 2).

Table 2: SIDE INVOLVED- Frequency distribution in two groups
of patients studied

SIDE Group A Group B Total
RIGHT

Yes |6(26.1%) 3(14.3%) 9(20.5%)
LEFT

Yes |6(26.1%) 3(14.3%) 9(20.5%)
B/L

Yes |12(52.2%) 15(71.4%) 27(61.4%)
Total 23(100%) 21(100%) 44(100%)

Before initiation of treatment, 47.72% (n=21) patients experienced a
tinnitus that matched with a pure tone sound of 21-40 dB, 31.81%
(n=14) had a tinnitus match of 41-60 dB. Only 2 patients had tinnitus
that matched with 0-20 dB (Table 3). Pre-treatment tinnitus grading
showed 43.18% (n=19) patients with Grade III tinnitus, followed by

After initiation of the treatment with respective drugs, both the study
groups were followed up for 3 months with observation and
comparison of their tinnitus grading and tinnitus matching scores post-
treatment (Table 3 and 4). There was a statistically significant
difference between pre-treatment and post-treatment tinnitus
matching of patients treated with oral caroverine with a p-value of
0.048.

It was found that, in patients treated with oral caroverine oral gingko
biloba, there was a gradual decrease in percentage of patients with
baseline tinnitus grading and tinnitus matching, thereby implying a
positive effect of the drugs.

DISCUSSION

Tinnitus is a common complaint presented by patients coming for
auditory symptoms. In spite of a long history of tinnitus research and a
rapid increase in the understanding of the auditory system, tinnitus
remains a mystery. There were several theories proposed for the
etiology of tinnitus and treatment modalities in the form of
medications with varying degree of success.” Tinnitus comprehension
and treatment have advanced significantly as a result of a relatively
recent shift towards understanding that tinnitus is a phantom auditory
perception and the significance of numerous brain structures and
systems. Over the past 30 years, a variety of treatments have been
suggested, and their efficacy has significantly grown. There is minimal
proof about the success of surgical treatment for tinnitus. Tinnitus
retraining therapy has become one of the main tinnitus treatment
strategies in various audiology departments. Psychotherapy includes
cognitive re-structuring, which involves separating unpleasant
feelings from the experience of tinnitus and changing avoidance
patterns that are brought on by the condition. However,
pharmacotherapy has remained the mainstay of treatment in
controlling tinnitus.

In the present study, out of 44 selected patients suffering from tinnitus,
63.6% belonged to age group of >40years followed by 15.9% who
belonged to age group of 20-30 years. Our data correlated with study
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conducted by Coles RR et al.,”, who found tinnitus to be a positive
function of age where 38% of patients were less than 40 years and the
remaining 62% more than 40 years of age. There was relatively higher
percentage of elderly people presenting with tinnitus in this study. Our
study showed tinnitus to be found higher in males with a male to female
ratio of 1.93:1. This is in sharp contrast to population statistics where
females are shown to have a higher incidence."

The effectiveness and safety of a single infusion of caroverine in
treating cochlear synaptic tinnitus was assessed in a study conducted
by D'souza D et al,” 60% of the patients getting caroverine responded
immediately, compared to 34.5 percent of the patients receiving a
placebo.

Denk DM et al' conducted a study to evaluate the efficacy of single
dose infusion of caroverine in patients suffering from cochlear
synaptic tinnitus, 63.3% responded to therapy immediately after the
infusion and the value sustained at 1, 3 and 6 months. In the placebo
group, none of the patients showed a significant response according to
the defined success criteria of the study.

In the study conducted by Jain S et al,' 23 patients were given oral
Caroverine for 12 weeks. At the end of Ist month of treatment, 11
patients out of 23 (47.83%) showed response to therapy and with the
continuation of treatment, the number of responders gradually
decreased over time.

In our study, 23 patients were given oral Caroverine for a duration of 3
months. At the end of 3 months, the number of responders to treatment
gradually increased. Caroverine was found to be effective in reducing
mean tinnitus matching and tinnitus grading from the pre-treatment
value but the sustainability of the effects is questionable. Under the
influence of Caroverine, there was reduction in the insensity of tinnitus
but never vanished completely. No side effects of caroverine was noted
inany of the patients in our study.

In Jain S et al' study, 25 patients were given oral Gingko biloba for 12
weeks. At the end of 1st month of therapy, 8 out of 25 (32%) patients
showed response. However, with the continuation of therapy, further
response was obtained and at the completion of 12 weeks, 48% patients
showed response to therapy. Gingko biloba also showed improvement
in reducing the mean tinnitus grading and matching over pre-treatment
values and the effects were sustained over time with continuation of
therapy.

In a meta-analysis of trials of Gingko biloba in the treatment of
tinnitus, Rejali et al'* pooled studies using various Ginkgo products of
different and partly unknown quality. Their conclusion was that
Gingko biloba does not benefit patient with tinnitus. Similarly, Hilton
MP et al” included pre-clinical trials with three different products in
their cochrane review.

On the contrary, Holstein,"* who only included studies with a Ginko
Biloba extract egb761 in his review, found evidence of efficacy for
standardised extract from randomised, placebo-control trials,
supported by findings from reference-controlled and uncontrolled
trials in a more true-to-life setting.

In Nishad RK’ study, 43 patients of cochlear synaptic tinnitus were
randomized and treated either with 2x60 mg of oral ginkgo biloba or
with placebo and patients were followed up at 1-month, 3-month, and
6-month time intervals for observation of improvement in tinnitus
matching and grading. They found that ginkgo biloba is effective in
treating cochlear synaptic tinnitus and response increases with
continuation of therapy and its effectiveness persist even after the
cessation of treatment ginkgo biloba can abolish the tinnitus.

In our study, 21 patients were given oral Gingko biloba for a duration
of 3 months. Gingko biloba also showed improvement in reducing the
mean tinnitus matching and tinnitus grading values over the pre-
treatment values but the results were not statistically significant. No
adverse drug reactions were observed in any patients during the course
of the treatment. Several reviews addressing the efficacy of Gingko
Biloba have been published in recent years. There is evidence of
efficacy for Gingko biloba extract in the treatment of tinnitus in a
systematic review where randomized, placebo-controlled clinical
trials of Gingko biloba extract were searched and reviewed
systematically.”

Caroverine has approximately similar response in other studies but
Gingko biloba has variable responses in different studies warranting
further studies with a larger sample size and longer course of treatment.

CONCLUSION

Tinnitus is a common problem encountered by ENT practitioners in
day to day practice which affects the quality of life of many patients.
The treatment of chronic tinnitus is a very challenging task in everyday
practice, especially due to its various origins. Despite the efforts of
strict categorization, tinnitus changes and modulates with time. This
study has established the effectiveness of oral Caroverine better than
oral Gingko biloba in the treatment of tinnitus by decrease in
subjective perception of tinnitus without any adverse effects of the
drug with improvement in quality of life, emotional balance and social
activity of the patient. Further double-blinded placebo-controlled
studies of longer duration with larger sample size are required to
establish the efficacy of oral Gingko biloba in the treatment of Tinnitus.
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